INTRODUCTION
Recent studies of the electrical activity of the oviduct and the uterus throughout the oestrous cycle in the intact cow (Ruckebusch & Bayard, 1975) have indi¬ cated that, in addition to the hormonal status of the animal, the region of the uterotubal junction is of paramount importance in the regulation of uterine activity. The present report of a similar study, involving unilateral section of the uterotubal junction in the rabbit, is an attempt to clarify any possible relation¬ ship between the patterns of electrical activity of the isthmus and the uterus. The study was designed to compare activity of the intact side versus the cut side before and after ovulation and after ovariectomy.
In the rabbit, a dense network of adrenergic nerve terminals (Owman et al., 1966) is located on the ampullary-isthmic junction (Talo & Brundin, 1971) and uterine responses are easily elicited by hypogastric nerve stimulation. These responses are similar to those elicited by adrenaline (Setekleiv, 1964) . Since neither adrenalectomy nor administration of atropine (White et al., 1974) prevents the responses (apnoea, bradycardia and vasoconstriction) evoked by nasopharyngeal stimulation with cigarette smoke (Allen, 1929) , the smoke * Postal address: Ecole Nationale Vétérinaire, 23, chemin des Capelies, 31076 Toulouse Cedex, France. 73 reflex may be presumed to act via the adrenergic nerves. For this reason this reflex was considered useful for studying stimulation of the utero-oviducal musculature in rabbits.
Oestrogens and progestins are recognized as playing essential roles in normal tubai transport (Harper, 1966) and myometrial behaviour (Schofield, 1955) . They strongly influence the patterns of contraction. The high frequency of contractions in the oviduct seen under oestrogen dominance (Mattos & Coutinho, 1971 ) is damped during the luteal phase (Aref & Hafez, 1973) and also after injection of progesterone (Higgs & Moawad, 1974) . Furthermore, oestrogen withdrawal after ovariectomy increases ampullary contractions (Boling & Blandau, 1971) . Maximal contractility occurs in the uterus during the preovulatory phase, and a 'myometrial block' is established during the luteal phase (Porter, 1968) and pregnancy (Greenwald, 1963; Csapo & Takeda, 1965) . The activity of the oviduct and the uterus was therefore studied after ovulation and after ovariectomy.
The injection of noradrenaline and adrenaline in anaesthetized rabbits initiates contractions of the oviduct, but isoprenaline causes relaxation (Longley et al., 1968) . The degree of response of adrenergic alpha and beta receptors in the tubai isthmus depends upon the hormonal status (Howe & Black, 1973) (Harper, 1963 fig. 2b ). Both the cervix and vagina exhibited short bursts of spikes (10 to 20 sec) which frequently occurred in a series concomitant with those seen on the oviduct (see Table 1 After ovariectomy, the ampulla exhibited short contractions at a high fre¬ quency of nearly 1/min. The ampullary-isthmic junction and the isthmus were quiescent. The proximal and distal segments of the uterus and the cervix remained quiet. Some isolated bursts of spikes persisted on the vagina.
Activation of the uterotubal junction
During the preovulatory phase, the strong response induced by smoke which occurred on both sides of the uterotubal junction seemed to originate from the vicinity of the ampullary-isthmic junction (Text- fig. 3a) . A similar response was obtained by 2-5 to 5 µg adrenaline or 10 µg noradrenaline/kg depending on the individual. The responses of the ampulla were less conclusive ; adrenaline sometimes resulted in a short inhibition before activation, but noradrenaline always produced an excitatory response. The distal segment of the uterus, the cervix and the vagina always gave an active response to smoke, adrenaline and noradrenaline. After HCG and ovariectomy, the response was damped on the isthmus and uterus, but that of the ampulla and the vagina remained strong.
At this time, adrenaline, like noradrenaline, was consistently excitatory for the ampulla. The effects of noradrenaline and smoke were blocked by phentolamine administration and the inhibition of adrenaline on the ampulla during the preovulatory phase disappeared. The proximal and distal segments of the uterus were activated by oxytocin and this activity overflowed to the isthmus from the proximal segment (Text-fig. 3b ).
Text- fig. 3 . Activation of the uterotubal junction in the intact rabbit, (a) Smoke and noradrenaline (5 /ig/kg) induced a response beginning on the ampullary-isthmic junction (1). Bursts of spikes were elicited on the cervix (5) and vagina (6) by noradrenaline. (b) The effect of oxytocin was restricted to the uterus (3, 4) and overflowed to the isthmus (2).
Effects of section of the uterotubal junction
Immediately after cutting the uterotubal junction, the activity of the ampulla, the ampullary-isthmic junction and the isthmus was reduced. The activity of the proximal segment of the uterus was subsequently also reduced by 50 to 70%. During the preovulatory phase, the activity of the uterine horn on the side of section sometimes coincided with that of the intact uterine horn, and concomitant contractions of the cervix indicated some propagation from the intact horn to that of the cut side (Text-fig. 4a ). In the three rabbits that were injected with oestradiol, the frequency of contractions of the proximal segment of the uterus 48 hr after injection was about twice that of the distal segment on the intact side; the frequency remained constant on the sectioned junction.
From 48 to 60 hr after injection of HCG, the oviduct and the proximal end of the uterus were strongly active on the side of the intact uterotubal junction, but the isthmus and uterus on the side of section were practically inactive (Text- fig.  4b ).
As expected, the activation of the different areas of the genital tract by smoke, adrenergic drugs and oxytocin was abolished on the side of section (Text-fig. 5 ). The effects of oxytocin were restricted to the uterus, but smoke affected the uterus and occasionally the ampulla. The ampullary-isthmic junction remained almost quiescent and the few contractions no longer seemed co-ordinated with those of the ampulla. Adrenergic drugs affected both sides similarly.
Text- fig. 4 . Effects of section of the uterotubal junction of the rabbit performed 9 days after implantation of electrodes during the preovulatory phase and 60 hr after injection of 100 i.u. HCG. (a) Reduced activity of the oviduct on the side of section (5, 6). Some activity of the uterine horn (7, 8) on the cut side was induced from the other horn (3, 4) by way of the cervix (9). (b) When the activity of the proximal segment of the uterine horn (3) was increased after HCG, the effects on the same segment (7) on the sectioned side were very much reduced.
After ovariectomy, short bursts of spikes of high frequency (0-9/min) occurred on the ampulla on the side of section; this was 10% lower than for the ampulla on the intact side (Text-fig. 6 ). A notable feature was the strong activation of the region surrounding the uterotubal junction on the cut side by adrenergic drugs and smoke, while the intact junction remained almost silent. The hyperactivity of the cut side disappeared after injection of phentolamine and then only the ampulla exhibited small prolonged bursts of spikes.
DISCUSSION
The technique of fixing small macroelectrodes in the muscular layers of the gut (Ruckebusch, 1973) fig. 5 . Activation of the uterotubal junction of the rabbit by smoke, adrenergic drugs, and oxytocin after section of the junction and treatment with HCG. Smoke no longer had an effect on the ampullary-isthmic junction (2) but elicited a response on the ampulla (1) and uterus (4, 5) . Noradrenaline activated the ampulla (1) and uterus (4, 5) on the side of section, the ampullary-isthmic junction being unaffected (2). The uterine activity induced by oxytocin (4, 5) was not propagated to the isthmus (3 Text- fig. 6 . Hyperactivity of the oviduct and uterine horns in the ovariectomized rabbit on the side sectioned at the uterotubal junction after injection of adrenaline. Besides the isthmus and proximal segment of the uterus at the cut uterotubal junction (6, 7), the ampullae of both intact and cut sides (1,5) and the vagina (10) showed a high responsive¬ ness to adrenaline.
The second point is an expected blocking effect of any transmission of activity across the cut area, either that induced by smoke or adrenergic drugs on the oviduct propagated to the uterus, or that provoked by oxytocin on the uterus propagated to the isthmus. This blocking effect may be consequent upon both a lower sensitivity and a decreased activity of the two regions concerned, each no longer capable of triggering a response in the other. The decrease in the proximal uterine segment on the cut side permits its activation from the intact uterine horn via the distal segment. Such a point is also emphasized in oestrogentreated rabbits in which the frequency of contractions of the proximal segment of the uterus is about twice that of the distal segment but only on the intact side. This would indicate that in normal circumstances the proximal portion of the uterus is dominant with respect to the distal portion. Despite the persistent responsiveness of the ampulla to adrenergic drugs, section appears to deprive it of its role as the site of initiation, or at least to suppress the synchrony of the contractions of the entire genital tract.
The third point is the role of the uterotubal junction in the cyclic changes of motility of the genital tract. As pointed out by Aref & Hafez (1973) , the phasic activity of the oviduct and uterus must be co-ordinated to accomplish successful gamete transport. As shown by this study, the ampulla exhibits different patterns according to the hormonal status of the animal : sustained bursts of low fre¬ quency (4 to 10/hr) occur during the preovulatory phase and short regular bursts of high frequency (60 to 90/hr) are found after coitus. The uterotubal junction is highly sensitive to the hormonal changes immediately after injection of HCG on the intact but not on the sectioned side (see Text-fig. 4) . Knowledge of the control mechanism of this area, here postulated as the uterotubal junction, is the key to understanding the significance of the motor events which occur at the time of ovulation.
